In two experiments, hungry rats, Rattus norvegicus, were present in one side of an operant chamber while a conspecific demonstrator in the adjacent compartment moved a single lever either up or down for a food reward. During a subsequent test session, in which these rats were allowed access to the lever for the first time, all responses were rewarded regardless of their direction. In experiment 1, rats that were prevented from observing the direction of lever movement by means of a screen showed a reliable demonstrator-consistent response bias, while rats that had observed the direction of lever movement and in addition had access to any odour cues deposited on the lever did not. In experiment 2, each rat observed another rat (the 'viewed' demonstrator) moving a lever either up or down. They were then transferred into the test compartment of a different operant chamber in which another rat (the 'box' demonstrator) had moved the lever in the same direction as the viewed demonstrator or in the opposite direction. These observer rats showed a reliable preference for their box demonstrator's direction, but responded in the opposite direction to their viewed demonstrator. Taken together, the results of these experiments suggest that directional responding by rats in a vertical movement two-action test is influenced by demonstrator-deposited odour cues in addition to visual experience of a demonstrator's behaviour. Furthermore, while odour-mediated local enhancement gave rise to demonstrator-consistent responding, visual observation of a conspecific appeared to have the reverse effect.
In two experiments, hungry rats, Rattus norvegicus, were present in one side of an operant chamber while a conspecific demonstrator in the adjacent compartment moved a single lever either up or down for a food reward. During a subsequent test session, in which these rats were allowed access to the lever for the first time, all responses were rewarded regardless of their direction. In experiment 1, rats that were prevented from observing the direction of lever movement by means of a screen showed a reliable demonstrator-consistent response bias, while rats that had observed the direction of lever movement and in addition had access to any odour cues deposited on the lever did not. In experiment 2, each rat observed another rat (the 'viewed' demonstrator) moving a lever either up or down. They were then transferred into the test compartment of a different operant chamber in which another rat (the 'box' demonstrator) had moved the lever in the same direction as the viewed demonstrator or in the opposite direction. These observer rats showed a reliable preference for their box demonstrator's direction, but responded in the opposite direction to their viewed demonstrator. Taken together, the results of these experiments suggest that directional responding by rats in a vertical movement two-action test is influenced by demonstrator-deposited odour cues in addition to visual experience of a demonstrator's behaviour. Furthermore, while odour-mediated local enhancement gave rise to demonstrator-consistent responding, visual observation of a conspecific appeared to have the reverse effect. For over a century, psychologists and biologists have sought, with increasing rigour and sophistication, evidence that nonhuman animals are capable of some form of social learning (Galef 1988), most notably 'true imitation' (Thorndike 1898) or 'observational learning' (Hall 1963) . Imitation consists of response learning by observation (Heyes 1993 (Heyes , 1994 Heyes & Ray 2000) . It is a means by which animals acquire information about responses, actions or patterns of behaviour: how to execute them and what their consequences are. Other types of social learning consist of stimulus learning by observation (Heyes 1993 (Heyes , 1994 . They allow animals to learn about stimuli, objects or events in the environment, their presence or location (stimulus enhancement), dynamic properties (emulation learning) and/or value (observational conditioning).
To date, the two-action test has provided the most compelling evidence of imitation by allowing animals to observe conspecific demonstrators manipulating a single object using one of two or more alternative response topographies. During a subsequent test session in which the observers are given access to the same object for the first time, responses that match those made by the demonstrator and those that do not match are rewarded. If animals engage in imitative social learning, or response learning by observation, then one would expect them to show a bias in favour of their demonstrator's response topography.
In a recent experiment using a two-action test (Whiten 1998; see also Whiten et al. 1996) , four chimpanzees, Pan troglodytes, observed a human demonstrator opening the lid of a transparent plastic box containing food. To get the food, the demonstrator had to navigate a pair of bolts and a pair of T bars. Two of the chimpanzees observed the bolts removed before the T bars, and two the reverse sequence. Within each condition, one animal observed the bolts twisted and pulled, while the other observed the bolts being poked. On test, the chimpanzees approached the locks in the same order as their demonstrator but did not use their demonstrator's method of manipulation. These results suggest that while the chimpanzees were able to learn a stimulus sequence by observation, either they did not imitate the demonstrator's action, or the sample size was too small to reveal such an effect.
